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𝑅 − 𝜌 = 𝑀 + 𝜀
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Multi-GNSS analysis
Estimation of  the inter-system biases
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Zero baseline



















ISBleads to a new error :
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ISBs are receiver-dependent
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ISBs are stable over time
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Multi-GNSS positioning
Estimation of  the improvement brought by multi-GNSS











































NAVITEC 2016 - C. Deprez & R. Warnant, University of  Liège
What about mass-market receivers?
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TR X4 XS
TR 0,00 -4,44 -4,44
X4 4,44 - -0,06
XS 4,44 0,06 -
TR X4 XS
TR 0,00 -4,40 -4,44
X4 4,40 0,00 -0,04
XS 4,44 0,04 -
TR X4 XS X5
TR 0,00 -4,44 -4,49 -4,48
X4 4,44 0,00 -0,04 -0,03
XS 4,49 0,04 - -0,02
X5 4,48 0,03 0,02 -
2014 2015 2016
Galileo E5a / GPS L5
ISBs results
NAVITEC 2016 - C. Deprez & R. Warnant, University of  Liège
ISBs results
Galileo E5b / BeiDou B2
TR X4 XS
TR - -2,82 -
X4 2,82 - -0,06
XS - 0,06 -
TR X4 XS
TR 0,13 -2,92 -2,53
X4 2,92 0,02 -0,05
XS 2,53 0,05 -
TR X4 XS
TR 0,13 -2,82 -2,57
X4 2,82 0,02 -0,04
XS 2,57 0,04 -
2014 2015 2016
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TR X4 XS
TR 0,11 -0,49 -0,25
X4 0,49 - 0,00
XS 0,25 0,00 -
TR X4 XS
TR 0,15 -0,39 -0,14
X4 0,39 0,00 0,00
XS 0,14 0,00 -
TR X4 XS X5
TR 0,15 -0,22 -0,16 -0,02
X4 0,22 0,00 0,00 -0,17
XS 0,16 0,00 - -0,17
X5 0,02 0,17 0,17 -
2014 2015 2016
Galileo E1 / GPS L1
ISBs results
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Galileo E5b / BeiDou B2
TR X4 XS
TR 0,00 -0,24 -0,24
X4 0,24 0,00 0,00
XS 0,24 0,00 -
TR X4 XS
TR 0,00 -0,24 -0,24
X4 0,24 0,00 0,00
XS 0,24 0,00 -
TR X4 XS
TR - -0,24 -0,24
X4 0,24 - 0,00
XS 0,24 0,00 -
2015 2016a 2016b
ISBs phase results
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